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(54) ENGINE COOLING DEVICE FOR HYBRID VEHICLE 

(57)Abstract: 

PURPOSE: To improve startability of an internal 
combustion engine by connecting a driving electric motor 
to an internal combustion engine by a cooling water 
circulating circuit and warming the internal combustion 
engine when the driving electric motor is driven. 
CONSTITUTION: An engine cooling device for a hybrid 
vehicle is provided with a driving electric motor 2, a 
battery 3 for supplying electric power to the driving 
electric motor, an engine 4 for driving a generator 5 so 
as to supply electric power to the battery 3, and a third 
cooling water circulating passage R3 for connecting a 
first cooling water circulating passage R1 for cooling at 
least the electric motor 2 to a second cooling water 
circulating passage R2 for cooling the engine 4. 
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i: ^tssi^-^msp-rasg i ^wmmm&Rx} 

&Wit1rZ>/^7V y FJgfflxvi/v^ip^Bo 
[ffi#3t2] tfe«^ggi!)-rsx. v^v, (Six 

juiss t *mtt 5 sit 3 ttmkmmm&z § 

1 7iM2 {cfE«cD7W^'J y Fipfflx^vo^ai 

SS^&^g* W-T SCi: £ -T £ 3 tcfB*<0 

[SS*«5] ±!BSS! 1 ?££P7WiS§«g|#g!i±. ^SPzk© 
SS^^tti-TSSiSE-tr^-y-, ^ai7j<ti^fflg§^:^^5 

i^in7kcogjS^^iga«±<D t ^±fBSiWf fgtc £ d 
±1 essr 1 mK## 5 n-s c t t -r siurjs 

y FtSiyv/'yo^gi, 

ss*/r lt j§*££ ±ibx vios 2 9 s>x— * 
**r-r s t t «r#^ t -r a w^js 3 tce«o/ w y 

±IBffH 9S>x-* % Xtt/Ktf, ±IBIg2 7>>x-* 

*v aig 2 ^zkfflgg^jgi^s^^r-r a c t % 
ear 2 5 s?x- ?^u;u^< maiTkiiss^^^. 



<3_hf2!g21iBt?K Xtt/Ktf. ±ffif!S 3 
il5ti5Ct%»tttSl*«8E«<07W7'; y F 
mfflxv^v^^SfJSBo 

©Sg{cj£DT±i2I£l 7v'l-^^W^W«<fS 

2 tf- *7^7 F#\ 
7kOzgS{tJSCT±f2lg2 7->"x-^>&/W^X-r^< 

vto^sn^Bo 

t &m 3 waiTkiiKwift^a**^ a c t t -r a 

ffl^Bc, 

[ilfSl 2] ±ES3«^*ifiKWWil#a#. ±fBx 

t;> ±8B»3/&ai*«3aiiK*MBfl'rs»4WK#*ir 
©Sjgtft;cTi^ai7kiiSS^«m5m4-y-- ; ex^ -y 

[000 1 ] 

sis wjc, ^-^©tHij-rsraft^TOjeff^fc. x 
fflx>s;>o»ai»flite:Hf a. 

[0 0 0 2] 

v) ©*ffl{b^ii/uT»i->a. (ev) © 

— 0IJ*^ #M¥5- 9 6 9 5 9f§'£m£ffi*;Z 

U y F* (H E V) «a^t±«^g»J^ (E V) £ IT 

ic%oTi/^a 0 WJpttf . 02 nc^-r^'fy 1 <D7>^y 

so 'J y K*««lMt«:h^>^5-y3'3 VTSr/rL^-* 
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[0 0 0 3] 0 2 2tC^-^7 P 2<D/W;/y V KSfc* 

T 8 h 9 >X ^ v > 3 > T ttiY UTBttfttBift-ra 0 

f ©/^'vf 'J -?ct$^T1"5 ^/W7'J >y Fjfeff^N 
^tfT^<, ffiB&XV^VE^I6^T*iB*fi8^fT 

t- y - B * 0 § * M j^#<DHBW 

[0 0 0 4] ±»<0 3*>f ^tfeWl&XV^VE 

BCl, C 2tf»:siLTRW-5*U xvs;>jb»wo* 

»B&xvs;vEtt««o^:«>o)e«aBEWpr«i: 

^X*OW^HcOPtUU^;l/t>^^7 p 2 fcH*fcji« 
[0 0 0 5] 

7U *y F*ttiS^*»Z E V(Zero Emissi 
on Vehicle) X«S«^**U LEV (U I 
tra Low Emisson Vehicle) Tfe 

fc, ;W^y y F*#^FfflE VjSff^6/W7U *y Kj£ 

/N-f^y K*fcffl^6ti«1*»x 
yyyfcLTOty b-t^ ^^I/x^^v^V— tf;l/ 

[0 0 0 6] *%03O|gl (DgM^tS^C^^ lEKl 



ffl«»^-*IB»^cxvs;>(D««*fflJlbT«3*, 
«««*|gi6-raxv^>'0»»l*:ff -5 HClOSffllU 
^WiitotS c fc*SS±Tt >y Kifflxy 

fcfe««*K»-raxvs;xDje»»c:fl£5H 
c a i^ii/tfittta'r a c t *bs±t? y 
^ Fafflxv^vowaiaaBsaw-rsctJcfeSo 

[0 0 0 7]»3OBS9tt, BI*SIl7SS2k:iafB©SS 

*aw««i#a*ffl^T, tx:/$>:/ 

[0 0 0 8] S!4(DBWt±, i»2^ 3 ©RWte*5^T\ 

20 ^fflx^vcoftai^B^SIW-rseitfcfcSo ^5© 

s/w^y * Kfffflxv^xowaisB^aftt-rsc: t 
^etiwtT, Bififflmii^-^^xv^vio^n^no 

^T^^W7U >y K^fflxv^vOTftfllKBSaW-T 

<E> cl £ tC <fe <5 o 

[0 0 0 9] S8©im, li5f<«7©fgH^{Cfe^T, 

Wfc, si* »2©#j«aj*«3seiB«i:ar2? i $ai*aK 
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coo i o] mi i (osm±. m&msnmi cxo^m 

a, mi 2<oBWti. m&mi i vmmc&^r , # 
ii&m&tc&a tt®4 s?K#f^M 3 ^mmmmm^ 

m^i?y(Dft;n\mm*mi&~?%£tic2r>2> < , mi 3© 

SWt^ 1 (DfgBmc&t^T, M3i^£P7j< 

u:j£i;T-t7— *x£-y h#p^M3^ai7k^iisg?:P^i; 
t> igwraaK-t-^txv^vco^ai^fflS:?^ a 

)®&ftj£|l#14£:t#a C tOT'?S/W7y -y F^fflxv 

co 0 1 1 ] 

46f-. p^h 1 comm. mmttmwiir&mmmvmm 
-t-^t, [simi!)-t-^fc«^«^-r57Vyx'j-, 
m^vT v -\znti ttm®?^ < &nmttmmt sx> 

asaaKRtf ±ex v^v*^-r s» 2 ^n^mmm 
BSi *«rr asst 3 »*i*raiffii&*#-r 5 »ai#a«r 

l^lx^^VtKiilLs fea 30 

±fB«»HE-^*j«ai , ra» 1 «^*»flKiB&Rtf .his 
x > 5? -y^tnnt a in 2 ^aiTkw^iiss t ;& ats-r 3 s§ 

fc-TS. H#*3©S£W3ti, 1 71S 2 

CO 0 1 2 ] 4 ©SfflHfct, eft&H 3 {Cfe«J©^BJl 

ai7k«asiBS*«aft**M 1 *«#*iru ±iafis-fe 

£ *±SWJW#Sfc £ D ±IEM 1 e,na 

coo 1 3] a!*si6ofgw«, m&mt^mmvmn 



mQ7fflm&i&*ift l t sts * ns ±§ sms*- * © 

£ 1 ^ ->*x- £ , RZf, ±Mm 2 ^ai7j<tS^iifiSf<:M 5 

m$7\mmffimitft l t a*§ £ n a ±tax v >m <om 

±fEM2-5-> ; x-^^7W7^X-rSM2i^a]7j< 

coo 1 4] n*m9<omnt. ffi#m8icmm<vmm 
S2 ^->*x— ^^7W/^x-r^.<i^2n7j<ag§*^^.5 

±fBM2*K#, ±E£ 3 

8 »cCtt©^Wfci3(,->T, ±IBM 2 tfJSP7j<fflSg9M^a 

?^ai7j<<oM*^jE£:i;T±iBMi 7i;i-^^w^ 

X-r^<<^ai7j<3lES^S5^.SM2+7— *X^-y h#. 
SO\ ^Sn7KOfiSfcjcSCT±fBM2 7^1-?%/^ 

CO 0 1 5] BR$gtl l©#gB^li N il*ia87!»Ml OfB 
*OSS«k:43f>T, ±fE^ai#a*V '>*<i:t±f3x 

v->->coiifimi^js ct. ±ibm 3 ftm*.w%m%ti* 

•rs, issi 2<DfgBj!tt, w*«i 1 \am.(ommc 
*s^Ts ±EM3j^ai7j<fflgs^*a*^ jiiBx^i/'v 
oa<eK«**ai-raaK«iifiifttfj-b>-9-, &a\ ±fB 

»3J^l*»«illS*IBBB-rs»4«K#3&#U, ±fB 

%B^t±. m&mi ncmmo^micis^x, ±i3M3i^ 
tvxmBWMi&mw. ^*P7j<©ssf<:jsi;T^ai7Kjiss 

CO 0 1 6] 

fcrtfc, x > z/tfmsimmm^- 1> o^i^gg i: * a <, 
Mtc, M*«2o^H:, a«i€~^^ai-rsMi 
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COO 1 7] jEtC, IB*«3 0«Mt±. BI*H171S2 

i »ffl^Bwtfc#a**-ra©^ xys/yoiaffi io 
ioo^x, m i nmikWH&9i»&»k LTMHr 

[0 0 18] H*a6<0»BS^ M#W4<05BH 

fc*5^T N Sg 1 ?#a)7j<jIK-ejgS#@^ LT^X^ *y 

X*»y h#A^D«S^.6tiS(SD^ a»^-^£:^£P7j< 
^Sjatc)SbT^T3c JEtc, sS;&J17<D 20 

x-^^ffl^soT, mib^E— ?Stfxy^v**7^ 
xa/stf. x>>?>(D«affijt^ss 0 

[0 0 19] JEfc. IMW9<05S«fcfc. IM»«8<E>3SjJ! 
fcifc^T, »2?&ai*fflB«8S#ai: LT 1 ^>?x-* 30 

t>\ m2^v ? x-^^7W/^x*rsm»7kSSS^iS^ 

t?fc»2««#, Xtt/atf, »3««#ptfWD3M.5 

*a»«»#afcUT 1 v^x-^^r/w/^x^rs^ai 

S7x- ^£P7K® SS^r^J^ S ffi 3 -9— 40 

«jyh#*fflt\ »sai7kofflafcjsi:T»2if— 

»A6n«oT. nm^-z, x&/&t>\ 

[0020] je^n »*3Hi »#«8tss 
1 o<d#§bj§£*5^t, <i>ft< fcfexv^vcoaietttt^ 



urn ^^xy^yogtiiittiicss £ *jcig 4 mm 

#W«JD»A6n*<0T. tl^^Mxyy'y^JS 

1 ©WHfcfc^T, «3«W7R»tt«»*afcLTJB4 

^-^^7b#s:fflK 3*ai7kjafifcjiSi:T»3*ai 

[00 2 1 ] 

mmmi m 1 n*jwicfli8;W7y * k* i <d?^£p 

SB^Lfco B'lfcilfcA^'JyHKllfc 
SfftW (EV) tlt^2T^T (EVjtfiO U 
/Vyfy-30«lWfiTt8i:A^7y *y K^t^ 

my-r^<, aa&x>>?>4*«[»5^ ^mas^® 
bi i f x^t^mi±mmcomn^^to c 

0 a*7tU 3 ttHftxyyy 4 tclg 

X^y^a V7tclUte^^ea*r§^L^l/^n— 
IItLSo CKDJKiSlHiKaxy b 8ti/V7rU- 3«fct)^e 

C0T\ »J»#a£LT©^— ^nvhn— ;]/axy h 1 

[0 0 2 2] C0}^e— ^ 2<D0^L*^n — £ N xj-OI/ 
Rt/ffiSSlHlBS^-xy h 8li^^-— ^ — z/v'rv b r mtc 

2 0 1 St/WP2 0 2^m3^7Kti^fflKR 3*J«"r 

»ai*/W7 p 2 3, 2 5^nu nnny^uyz 

3, 2 5 0ftfi^tiffl%x>'S/>'4cD'j7^--^v ? ^^^y h 
r e OfflP 1 5 2 SO'AP 1 5 1 ICiiffl'r £ 0 * 
-S/^^r^y h r mcoain2 0 2iS«fc«4?ftai7ka*J«a 
^ai:bT©«SitD7jC5K>y l l»»»6ti. 
^T^-^^t^'y h rmMr e 3 H*£P7j< 

M^asSR 3o»ai7kftWi**T^ao 

[0 0 2 3] ftmfr^yz 50X&ft\Ct&tf&R \ 2 1 

Rzf&ffi$a i 3 i wjgasn, ftt&ffi 1 2 1 atf*aR« 
i 3^au *ne©flfi«tti»sfSs#a^bTo^^ 

[0 0 2 4] |3^t<J;9lC, 2 1 l±-&«tW 

1 6tixv>> , V4^aiP 1 5 2 J:!?^^— ^— ^-V^r^y 
h r mCDAVm 0 1 Ic |oJ^ ^ ffi 3 fi^7kff9tatt R 3 
*J*r»2, »3*M*»1 6 2, 1 6 3fc, ^«§|512 
l cfcti^^x-^ i 4(ciRi»d^4?ft9i7KS9l]lBR 4 
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*S-&ffl5 1 6 4 fclfcl:» 1 ?$5ai7jcil88«J«#S^ LT<om 1 

-&sftBKa5«- 1 e i e 4 ortiitctim i 

40O±TL*l«l 7 1, 17 2tf-fftft<H39«n 
3o iEfc, iTLf^il 7 1,1 7 2 0#BHP^a*? 
WteMWTS^M*! 7 3 atf|Hl#f*£— #OiSl 7 5 
a ^±^ic5gtH-r^o 1 7 5 a ©±flft«:» 1 

i 6 i w^ii^LTjfi i ^iKeis i 6 i (Dnmmc{im 
Lfc^mmZs4 o i tcjus^nso nii6«es4 o 1 tijg 10 
1 1 6 1 (DWMicsmztiz v uy f 4 0 2 ic 

[0 0 2 5] Slfl#4 OfcJSKKrTS* 

-^3VhD-;!/az<y h 1 oiixvs^M (DV^r— & 

(fllfcfc^ 8 0°C) 4THot^8i, Slfl#4 0 
^7lt, m3lcmf&X*^t^o\C±L^^l 7 1 
©PD*BB^T~FL*^«l 7 2<DBSn*GHt^ xys; 20 
V^DtHPl 5 Z^VX—Zz/^trv h r n\C0XU2 0 1 

?&ai*iaa^iassffi sot) *± 

BoT^St, ^11I#4 0^VIT, Tltrt 
1 7 2<OHP*BI^T±b*^«l 7 1 (0BHP*SBi;, 

m 3 ^ai7j<ffi^ags r 3 ^it < »««J7k*» 4 h^ptk 
-ryu *y k*i ^s^xv>>V4^m^$'jfflitix>'v ? v 

nvhn-;l/ZL- y h 2 OtcJcoTtT^n^o ffiKjxv 

£r*7 a ?§S*S 5 k:2«S ti3 0 30 
[0 0 2 6] C ctxy^ya v hn- ;lo.x*y h 2 0 
M^nyhD- h 1 otiit^^nn 

*ojK*nr»i:'r**^»c«^EBi"eatt«ns 0 x 

y^yny hn-;l/a-7 h 2 Oli, t-^y hn- 
;Uax*y h 1 OcttXDXV^VlgKi^D^r^fcIS 

?Stxy s;vo#a»ElWB«A*#- h (BBS** 
^tT-9o cOcfc^xys/ynyhD- ;l/.axy 

¥4 - 1 2 3 8 1 2^OKffl«Rtf0ffifclIB^sn£o 
[0027] flfiTS*^ t-^ayha-to-^ h 1 0 

fwt e^mt/T^TkS-trv+f 3 1 , Z^-tr;l/^^;VO 

£fcB*J"r£*3S-fe>-9-3 3, /*yr-'J— 3<D3fc«*Wi^ 
Vb*ttl*f8/^yfU-lryi>"3 4, 7l-*fflfB 



10 

M3^-*2^IMi0&g:ix>y h 8 te«85»J»« 9 S rn 
*y h 1 OOifxL^R OMJcttJBJUOjfefTWWfflay 

7T'J-3^t$f^Vb, yu-^ff^BH^^ 

mmm.*^xbz>o sic mmumm, #«^frfi*Tu 

[0 0 2 8] t-^3yhD-;l/^7 hi Oti 

Xf77s 2^tt'WxU— 3©3fc«M^Vb*ttD 
^tXf^s 3tt?iStB*ll9Vb««SilV 
bi (WiJ^i$2 0%) ^T08^m^ TlHj£ 

Jg^D^rxv^vavhcr— ;1/^lx^ h2 OtcHj^T 
& c ctilcl^xyi/yny hu-;l/a- 7 h 2 0^ 
JBWU ^mSS^gjIP^. xv^vBftfcSFSU 5§ 

[0 0 2 9] #&C. ^W^lC, Xf7^s 6tC}t^ s B 
DV^y^U-3^^S^{S^Vb^t)iiC?o ^LT. 
Xf7^s 7t?ti/^^-rU — 3 03Ea*m^Vb^S 
lVb 2 (M^f$2 5%) *±B50*«f%> ± 
HStXfy^s 8Txys;vBW|*Dt#il:U * 
>fy;l/-fy^U^-ytSo cntcjEUTxv-yva 
yhD-to-7 h2 ojWB»U x^^atffSS 

[0 0 3 0] B5©lK#9IM;V-fytHi, Xir>y 
y x 1 Tvjcia-b y-9- 5 0 ic & § ?££P7j<Sfiff t e ^ 
D ii*. Xf y x 2 -C»8l#fiS«#W t e ifiS& 
fijawt 1 (WAtf. 8 0°C) *±H*frSfrWKb, 

H8#wu »3?wai*wia»R3*iw*>c>f 

#4 0«yu »4?&ai7K«BlilBSR4<D»iKgpi 2 
1 ^^35 1 3 1 IH*EHl^ ^4^SP*tiBSilKR 4^ 
Bfl*. 7>^x-^ 1 4^<t§3K^Sl^Tt3^ ^^V 

;i/-fy^y^-yt5 0 mtMi <o^^\ 2 1 tctj: 

Sl«t#4 0*W6fttl/W cintC^^T. H 
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[0 0 3 1 ] m 1 7 li. 

01 6«X>'v ? >4<DttiPl 5 2it)W-^-»^ 
-y b r m<DAP2 0 1 ^[6]A^^3^iP7j<!i^iiSgR 3 
^•T^2, M3^g|3] 6 2, 1 6 3t. #ll£g|5 1 2 
1 J:t>5>J/*X-£ 1 4Jcft;fr?Jg4^7MSgi)I8§R 4 

m^wm^t lt 1 v— -y h# 1 7 «*s-& 
an e 4 ortitf < ns±T l t^s 1 7 

1. 1 7 2 i N ±Tt^Sl 7 1 , 17 2<D&mu*: 

mm\crm-?z>#fo 1 73t, 7 3tc-»&5t 

IS-a-^tl/i^rggPl 74t, glggm 7 4rt©|g^;L& 
^V^^XcDgaSrfctciSCT, JiggfSl 7 4M#f* 

1 7 3fc^LTWW{c±T^iPiic^f4-rsia^faijt;x 

hVlfil 7 5i;fjg)SJnTW. 6 4fCli^ 

KSP1 2 1 ^IsILT, Ig2#ttgtfl 6 2tm3ftm$ 

1 6 3©^ss*iBgas-rsfflg§i 9tfBt&zti% a 
mm®\ 9i±m\y--*:xz-y h#i 7©tu^h 2 , 

sn 1 7 4 {-x^i/->-mai7j<g ) a^^^aipjsi* <fc -5 tc 

ftifi 8t2#ffcl 7 3lc_tfa%ttm 

CO 0 3 2] •t 7 -_q ex ^. y 7{;!:J1> 

i^>7j<jg^fg<, ^jgg|3l 7 4<OS^Sig^^gjf 
(M*f±\ 8 0°C) ^rTlHloTl/^t, SiSSfSl 74ft 
©«#*febU #H*1 7 3tf±giLT±L?l,«i 7 
lOMPfcESi;, Ttf^Sl 7 2<OP^P^< 0 ceo 30 
t§£\ xv^-^oaiPl 5 2*^«^£P7j<7j^3^ai7j< 

T, x>->*>7i<ig7b^^Sa (fljTtfc?, 8 0°C) ^r±(ei 
St, SiggPl 7 4©F»*g«#i3IU #f*l 7 3#T 
ilLTTL?t,^l 7 2£DP^P^P^i;, ±L^l^l 
7 1«0P^P^< 0 COl^ X^vcDfflp 1 5 2<t 
5 9 * 1 4 fCffijTy ? fg 4 7$£P7j<MSISEg#P,#€f , 

x^yv^e.to^aiTk^^v'x-^ 1 4T'^JHLT7j>e. 
*-^2tc«*&T^s 0 fcfcis^ ccomm3ftW7mm 

iiSSO^®g|3l 2 1 ©T^;W£«£tiTfc, JfflSSl 9^- 40 
ilLTx>'>?>M^e.#(C'>fi£D^£(l7j<7j^rgg|5l 7 4 

1 7 3^TWc«KFLo^5iit^pr^i:*So C 
©£ ? 7n-Y^u -y rafflxv^xo^ingp-ea^ 
XV-»4 2 rt©>>t-^-»y 7 r e 

2^m.m^tLxm^^\ , Jg2&rjsg3^i7j<tfji 

ilSSR 1 , R2, R3 (02 ( a ) StfE 1 #Bg) 

srrso coxv^v^ftidi^t^-si^inTkMisassR 

3^S)l7j<7j^Ji-r5Ci;(Cd;oT, 2 cofg^lrr so 



5f&£x>^:/4TSfc^£-lt-T, ^-^©*D^P7j±-r 

[0 0 3 3] Jgfc:, ^m^fTTj^^T. *-;*2|*l<73 
^4--^— »^r>y h r rrKOJUiPTkSSW t m^±#L 

^iaswt l^jiEis^-, ftnmm^v 

b«iV« 2 (^R«"3tE«^2 5%) ^TIHIDXV 
> ? >4tfi»-y3yhD-;l,a-7 h2 Olc^-orm 

mztizt, m3 mmmmm^ r 3 (D'^m^mw t 

0 m7y!S5£igfiW t 1 £-±[2j3£, fgi H&#4 0$5^ 
h#l 7^^^^i)iL, 0 2 (b) 

TK-r ct -5 *m 4 ^iP7j<M^a6& r 4 ttm 3 ^wkmrnm 

3lcmmLT?i}£!>ftm-?Z,« C©B#, ^->*x-^i 
4, £ — >^-y--y h r rru •?;?)— £ i?\>r V h r 

e ^W7Kt>mmt^>^ v lets V) n ^ j; x _ ^ , 4 ^ t 

3 ^aiTktt^fflgg r 3 ^ 2 ©i^^ssfjxvi/v 4 

[003 4] Mffijx>-->->'4 0|gt!ilf#{i:ji s 

* 2RrjffiWj^i?y>4ttmL S2, ^3, ^4^i)l 
Tk^ilggR 1 , R 2, R 3, R 4 T-^SfltB^ ^-^ 

-So ®c % ^3^£H7kti^fflg§R 3(Dftm&l 2 1 t-y- 
-^•^^1 7*Kttfcflte, 8fa^«J^7tM»^ffi 

[0 0 3 5] CcD/^4(]^B^<1L7c7n^^ij - y 1 
a a, ®i icmlsfcs^yv v Kflt l i:|lI«<73«/Sg(5» 
CCT«|5I— gp^fctilBI— a 
^l«07l^rfBg-ro e. <Jyj\*i 37* ij ->> ] a {4 N t _^2a 
©f*— ^— iS^^-y h r m©AP2 0 1 &?>*{4jP2 0 

2*S3 ^aiTktt nsgg r 3 %^-r^ai7j<7 w y 2 5 , 
2 3(csab, cn^tsi7k/^y2 3, 2 5 ©imbi* 

aixyyy4 0^- ^^+^>y h r eOffiP l 5 2 

so'ap 1 5 1 fcaanragtew/ssfts. 

[0 0 3 6] ^^--^-> ? i-7--y h r m(Dtt)P2 0 2jfi 
«f^a:?&ai7k!il*jaB|#S4: LTCmi&tDTk^V^ 1 l 

->*-^i/>^r-y h r e*^€fSH , Ht2, ^3i^S|l7j< 
tf^fflSSRl, R2, R 3Sm^C0^5^7k«^il 

^r 5©^in7j<%«ija^-a-T^5„ 7N-rru -y b~m 1 a 

©IIS!jx>^V4 a li7K<%4 )l(DJiV U yiyy* 

K> > ?Offliaanjiv;;ya v h a-;^x -y 
h2 0atj;^tf^nS„ fflS)XVv?> 4 a ©0^ L 

*^0te/tiea^tt7^y v^u-3 (Dftrnttfis^m® 5 
jca^sns, ffi«jx>'i7V4 a{ct±#^(8fo?&aj%fT 
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fry Mc«AP 1 5 l tmn J 5 2 tjW&SSftSo 
CO 0 3 7] aOAPl 5 1 tt^£P7j</^ 

i , ^2 3k:I8Jtu »W^230AD1 5 i± 

mait&m!z 2 1 atf»(s«52 4 1 wsn, 

932 4 1 tetta7^-f^2 4*HMit»2 2 1 lc{±7y/-S 

xyj»flO?j;i->2 6IC*n^tl»iStU lit 4 
«£8&r4*Jgl8U 7 7/VU72 4(ifO^Aa 

2 6 1 tusstu naw«5K£P7fcflHiiaes 5%® 

i 4 o a uei 3 icynLtc t mm(omimft*& < 
ffifflsft-rso sg i mas# 4 o a «j§ i leitf* 

-*<DffiP2 0 2K, ^2»«gpi 6 2 ffi >5?>© A 
PI 5 HC V SH3#«g|5l 6 3tf»15^I-*2 60 

[0 0 3 8] t-^VhD-to-., h i o attt- 
tm*7j<a-fe>-9-5 0t«fcoTM*ffi<3, CO**!*® 

a*^sas (M^.tf> 8o°o ^rTiaoTi/^ t, m 

l«t#4 0a**7LT, H7 fcS»«T^f «fc 
L*MKl 7 l »^TTL*^«1 7 2*esi;, 
*2 a©ffiP2 0 2*?,^3W«W R 3 
T<«J%ip**^-^s? ir ^ry h r eOAPl 5 l ic 

ma, im#M8ttmsm& cwamt, sot) 

1 7 2 0BBp*B|J^t±L*^i 7 1 (DfflaZmv, 
m 3 ^iP7j<tS^3iK R 3 *ST < S «Hfl;f<*Jg 5 

^'^'•l aOM84x>j;y4 a cDtB^$fJ®Jlix> 

3 (ojewtn ? 5 teaass ns 0 

CO 0 3 9] CCW>^yhD-^a-.^2o 

fcStf&Rte, S«Jtff^02-tr>+7-3 0 Jed; 
d/:x- y M 0 a t-^3yhB- to -,, h , 0 
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^sifST^smst^jffljff-^D i *mMia\3&x-—v b sic 
awiasra^w t m#»j£iggw t 1 cm-u^ so 

10 °C) £±®SfrS5W«JIgrU IhlelSfcX-ry^y 4^ 
t> T^iXf y y y 3 T'fg 1 H8£# 40a^7U 

CO 0 4 0] X9-v7y 4-Vli%il mm^4 0 afctfV 
U m5?^i(l7kM^ilSSR 5<D»(Kg|5 2 4 1 £-&M£fl2 
2 IWfcEfli;, ^5?frg|l7k»^jlSSR 5*M«, ^>>x 
-*2 6^<fc5^^if,^*>^ ^-r>;i/-^xcy 

^iPSST'tt, iyi/'y4a^-^2a^W3T-^ 
0 -y+t7 he, r mO^ijlTKCiSS^itieWfg^P^ 
!i#Moiy-/>2 a SrjS&s&ggi; LTffl(,\ ffir K S§ 

zRifm 3 ^TkmmmmR i, R2, R3 chs 

(a) #«D fc?#ai**tiflS*** 0 C<DJ;-3«CX>S? 

y#Wfc^3^7^iwR 3 ^^Tk^tf ^-r 

3 J: -or , 2 a ©fg£t-33&&ffiB&x;ys; 

«tf5^3^T^I/^T. t-^2afiOW-^-v ! +^ 
• y h r m©«83J7j<S*W t m^±# LRgSfiw.t 1 « 

(^Rfi"7tm^2 5%) ^:TIh]0x>'J7v4 a ^i Vi ; 
ynyhn-to-^ H 2 0 a fc^oTlgKisns ^3 
^7kfS^®SSR 3©^SJ7j<igSW t m^lS^SSW t 
l*±@*i:, H?1S5B#4 o ajfl»«»|jtfH»L, 0 8 
(b) ICTisf <k a 3 JmMfStjlSSR 3 4:^ 5^ 

t»» vvX-£2 6*^-^2 aSt>'Me(jX>v ! >4 a 
[004 1] Hi 1 «S6»»!l3»cffS/^ry y K*ffl 

ta^c yij y lbii, 01 7 ©nss0(j 1 , 2fc 

7nLtcs^7V yFfl, la t|SI«IO«figg|5^*^< 

*«-T, COM7'JyFll biit-?2bicf 17 
->*x-^ 1 4 b^HxS^4^S(l7j<ii^iigSR 4^ ^ 
S,X>'->-v4 bf^27-yx-y 2 6 bm«l5^ 



(9) 
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I3»5 2, 5 L^fe, Jjf 3 

[00 4 2] CCT\ ^&-^2 bt0'i72t--^-S/>^-. y 
b r raOAP 2 0 1 RZftUn 2 0 2 tilil 3 ^Tktl^ffl 
^R3^^ip 7 J</^y2 5, 2 3{CjgilU cn^ 
^£(I7J</ W y 2 3 , 2 5 Ofl&«|tt«8&x >»4 b©^7 
*S>-V-*-.y b r eOAO 1 5 SStfttiPl 5 4 fCj§ 

HRTffifcfllfiesns,, ?--;+ 7 -. y h r mobtin 

2 0 2, W-^-i?tt7hreOAP15 3©ig^ 
2 l A^n^n^ £> ft, c ftfc J: o T £ i/> V 

X-*l 4 b, 2 6b^tTSK M2, Ifl3, SB 4, 
^5^ai7K«^il^R 1 , R2, R3, R4, R5(07^ 

4f±, ft£P7fc7W72 5©#ttffl5i 2 1 

>W?\ 2t,fl 7>>X-* Hbt, 3 

ll^2iI#5 2^ftD7;W/l 3t?j(DSS 
ftSo 

COO 4 3] Jf|2m?K#5 2fct01 3»C^-r«fcatC, 3 
T^T-feD, B3fcSL.fttHioijB^4j<^ 

ft*"*. « 2 5 2 t±Jg 1 #[&gp 16 1*^311 

#5 3 k. |g2#l&g|n 6 2#-t— *<Dmp2 0 2fC, 
IS3#ttSPl 6 3tfSl7fl-* 1 4 bOAPfilti- 

2ttt-^3yf-n-;i,a- 7 b j obicgS?nt^ : 
5<, /W^'J-y K»l b©«8&x>s?V4 b{±7j<^4-y- 

fyayhD-^ary b 2 0 b tCfcoTfffctiSo 
*#>72 1 £§t;L7cAP 1 5 3 £ttJP 1 5 4 

£fts« api 5 3imw7ksW7z3icm&zti, 

3 ©API 5 3<0±.m.\Ct,±ft®*$ 2 2 1 # 
ggftSft, ftm&2 2 1 fC»47>/W:/2 2tfjHS£ 
tXSo C077/^V/'2 2©{ti3^if£2^>*x-^2 
6 b {effigy ft 3„ b r e<DJ±)Pl 5 « 

4(±^£(]7j<7Wy2 5{Cj§ii$n. J«P*/M'72 5± 
^-a-MtSP2 4 1 *5liD7;W>'2 4*««fflU 

W27->*i-^2 6btijafns 0 

[0 0 4 4] CCT», ^5^£P7K«^fflSSR5{i. #fg 
33 2 2 lKm3W&#5 3 ZmX.ltmiTk'W? 2 3V> 

1 ©±«^*#*T«/asnSo Sg3HlK#5 3liH 



W^ J P7-2 5 3 0 2 0 
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©351 6 1 tf*-#2 b<0£tiP2 0 2k, 2 pittas 1 
6 2A'i>->-yoA01 5 3k, ft 3 6 3*^ 

2 7 * 2 6 b © Apfitc ^-n^nsffl-r s <t ? t 

So C Cf i^i/yny hn-to- 7 |, 2 o bS&'t 
-^r3>bD-;ba.--y b i o btirtl^^nnyt; 

[0 0 4 5] I»-y3>bn-;ta- 7 b 2 0 btix 

■W»*D*»tftRfc:, fflHBttfl|«*O2-fe>-y3 0fc 

r3> bo-tory b l 0 b«, -t-*n>bo-,],:x 
— -y b 1 0 t|HUik, Ti7-t)h^';]ycT)r^m(m^e a, 
» *iSfe*§Vs N 7^y7-U-3 07c«^ff^V b, ^U- 

^iima i %muT*zzm%ifflmm^D i ttmwmma. 
y-zmfrtz,* it, mTfiL&^Bitjtf— hia,zm2m 

3BHBB#5 2, 5 3, S4TO#5 4**«Jh, eft 
?,l±^-£n>bn-7k3.- . y b 1 0 bOSTBLfcl^R 

i -71.^- - 7 b 1 0 bttfW»#atLTS2M3BHB!^5 

2 , 5 3 s vsr 4 5 4 vmmzmmvzmmzffi 

[0 0 4 6] C£T\ €-$3>hn-;l,a-7 b ] 0 

[0 0 4 7] C©»&, X777Z 1 T-7kS-trV+b5 
0, 3 1 kckS^SPTkSSff^W t m, Wte^K^ii 
Xf'7 7- Z 2, z 3T«H?J*fig«^Wt eSO'W 
t etffttejft^fflSWt 1 (W*tf, 8 0°C) *±|BIS 

7--yy S 4T^2, 3, 4«5g#5 2, 5 3, 54^ 
7L, ^3^7j<^iiggR 3*ra^7<l'V;l/-^>fc 
y*->"TSo X777z5fli5l2, 3, 411^5 
2, 5 3, 5 4^VU T^UggPl 3 1 £-£^2 2 1 

W*EBt;. *3?&ip*ffi!ffl»R3;&BTU, m4, ms 
^&7mmmm r 4 , r 5 * n^nast brit, ^ 

1 , *2 5i;x-it 1 4 b, 2 6bt<tSfti«^fT 
W:ry -y b-*fflx>i7><D^sn^@ T -(i: N xvyy 4 b 



(10) 
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1, R2, R3 (012 (a) #«0 lO%%l7k*m 

mt£ffi±?z>tnic, c com® 3^1/ 1/4 bcomm^h 

[0 0 4 8] MtC, MfctJjEfitf'm^T, 2 brt 

<DV*—Z— -J^^TV h r m^£P7j<gSW t rn^_h^ 10 

V b ^jBgffll V a 2 fcf^Efltsp 2 5%) £rTIU 9 x 

y^y4 b^XV^yayhn-^a-'y h 2 O btCck 

r rn^^ai7j<SJSW t m^fS^SSW t 1 £:±[bI£ t, 
^2, I3fl#5 2 ( 5 3MS4»5 4« 

x-fFisu 012 (b) ic^&?%:m4tf>W7mmm 

fffl&U £3«^*«31iIBSR 3«Bf^n§o £<D 

^1 ^i/X-£ 1 4 b ^->>>^y h r m 20 

fctf^Jctf^SlU S27^X-^2 6bi:W-^> ? 
-^>y h r e ^^k^mm? % £ o left t) , ^g-^X 
-^1 4b, 2 6 b^-^2 bMlH]Xyi/y4 b 

mm 3 (Dftt&^i 2 1 t&ffiffi 2 2 nc&jft 2, ^31 

I#5 2, 5 3^1£tf^nT ^Tctf. Ctl^Ol^^ 
^te2o;£. 01 S^tK^^-?— F#l 7 
cHcTCtLT, HWJ3^MltfeK, Wlc. «MO 

tx^7h#i 7 d i±m 1 t^s* 1 6 1 &m 1 ^x- 30 

£1 4 b<DAP«C, fg2#H£SPl 6 2#^-^<DttiP 
2 0 2lC, Sl3#l86[H 6 3^3il#5 3tC^*Vf 

[0049] c(Dmmm3(o^m(om^, %m<omm 

fb^0n^ o 01 7tC^^0^4^^J^b7Co 

c^^4^S3^Jtc^^^7N^>n; «, F* 1 c 0 l O 

/vryy *y f* i tmm<Dmf&ffifitt&<'§fr, ccr* 

ZTV v K* 1 c ti^-^ 2 c T^t (E Vjtff) U 
>y^U-30 7 tm^?bHgTT^^fflS[jxv> ? V4 c^rfg 40 

8&/^y:ry-3<£D^e-* 2 c ^3M^>«^IiSSLT 

^-^<D\^f}^m\^r^(o^\ mm^m 1 o c comij 

v^^*y h r mCDAP2 0 1 l$m 1 ^i^X— ^ Held 
2c5:j>LTII^n, fflP2 0 2^gi 
7]<ti^/W7 p 2 3^LT?W]xy> ? y4 ctc»ffl£n so 
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& 0 ffiSjx>'>?>'4 ct±7j<^4't7-^^;i/^^y';> / x> 
y*yt$)^ ^(Dffi7W®texv^vn> hn— 

[0 0 5 0] liKjxv^yM cO'j?* — h r 

e tCteAP 1 5 1 t&n 1 5 2 AP 1 5 

1 \cnn7\mm'^y2 3#3iiU fcBP 1 5 2^£P 
7]<ti^/Wy2 S^L^X^ 1 4 cfcljgilU ft 

wmm7<^y2 5co^icitmm(D7K^-y~fi i c# 

«y F$l cii, {gSB^cti^e— 9 2 c i:xyyy4 cS 

xsm i ^x-# i 4 c t^^nwmmm^R 1 , 

R2, R3, R 4/)W— ^-y^^cTo CCDTc&b, m 
— (Di^iyyi 1 c. ^X—^ 1 4c£Mg 

tlU 2 c i:xyy'y 4 c ^ogl^fflft^i 

^^7j<ti^©^07C^^7i<ffi^©^0^^©J^^ 

[00 5 1 ] C^5iM'»1t^^7U7 F* 1 
dfci:, 0 1 7<D/W7U ^y F* 1 c £tb^Tfi&U7j<fl»S 
/^-r^2 5 0i«l l tf»K»2 5 1 TvW/^XBS4 1 

7UyFf ld<0S3 ^£fl7j<tf ^ilSg R 3 ti^TktfH 
/W^2 5«D^lS$P2 5 lfttf-&i«*2 5 2fffllC*5^ 
T. ^S^x-^ l 4 d*fll^^4?&ai7k«3BiiESR 4 
^Mt5o L^fe. »fegl3 2 5 1 lC&37a#£LTO 

7h#17 dti01 6iC7^-r-9--^eX^'y h^l 7 dt 

1 6 1 ^1 ^X-* 1 4 d^AP»c, ^2^35 
1 6 2^€-^4dIlC m3ftt&^l 6 3^xy>y*y 

[0052] c^<fc-9ic, msmmmic^f^/^yv 

^{gitO/c^^^x-^ l 4 d ^»ffl*©»EA*Hit 
L. xy^y4 dO*%MS^bTffll\ 3lz/zsz/(T> 
mmi&m&mZtiTzikii, t-^2dMxyy 4 y4d 
T»4t5^7yx-? 1 4 dT«t^J:^« 

to±tfflfttcj;t)^Soffi^ft:^0n. #tc. ^e-^T^ 

^0n^ o 01 9fctt*^ow6ste»w*iSUfco 

[0 0 5 3] CO»6*SSfW^**tS/N>f^Uy K*l 
eti. 01 7^W7'J7FSi ci:]:^Txyy*y4 



(11) 
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2 e tM8(jX>->*>4 e^-yU-y^^-rj; 
3 fcSSt- 3 fftifefcflHR/ W 7 2 3 , 2 5t, ft^bMI 
tyW?2 5±©»|Igg|52 5 3&tf-&»ffflS2 5 4 Tig 2 
7v>X-*2 6 efciUit-S/W^X^ 2iT*iiJ 
n«„ L^t, #d£g|5 2 5 3fCt±-tt-^X^-y 7 
d*^«?ti5 0 CW-tX^yh#i7d!iil 6 

l#JB27i'x-*2 6eOAO«jt, mzftm&l 6 10 
2*iyj;y4 edijfc, &3#ttffil 6 3*^-^2 e 

[0054] ccta^ memffi&nc&ifzs^yv 

*7 ^1- * 2 6 e TflfflftT « § j; 3 L ft o - ^ 

7V -y YM 1 f im i C/W7'J y 1 £i±^T|5j— 
[0 0 5 5] ®7^MMfc*5tt5/NY^y 1 f 

n^m^mm cevj ttrt-^2 ( Ev 

f tllt)XV->*V4 fflit§t 

4 3tt h 7 yX57>-3 >7rt«D0^L*^tt)73W J {cy 

- y h 8 yr V - 3 «fc D 2 fk:£.S«Ht«g| 

-/l/axy h 1 0 f <DBij]fflWmf§U:fcVTtiitim&Z 
fx 5. MS&xv>?>4 f l±7j<?p 4 tr )]/0}jjy y >i 

-v h20 f fcioTfrfeti*. 
[00 56]M7y7Kfl ftt*-*2 f £*S«,x so 



K Ig2, ^3^SP7]<M^ffl£SR 1 , R2, R3^f- 

»X>S?>4 f <D>7*- *5> + $ry h r etettxvs;> 

5 1 £ s x^^itj^^^^p, 52t 
«I?n5 0 !$ffijx>->->4 f ©API 5 1 IZoT/i 

*72 2&uK$i7kmm'W72 3icm®u wpi 5 

1 5 2t77;VW2 4tO|«fcW:-9— tx^7 h3 
1 ff«W-6ft8. +J— tx? 7h3 1 fct x x>s»ig« 
ft}fc*5t,>T, B«HBl©fei6^s;x-^2 6 f-N<0^ai 
*©8jfA*IH± L, xy->-yfi^^||, 7j<(D)Ric5fc 

[0 0 5 7] CO^THijiMfCfe^S/N^y.j^ k*1 

Aci6Jg2^>*x-*2 6 fs©^ 7 J<©iA*^-tX 
h3 1 fcJ^TRljfcSfu xv->">4 f©#^ 

SO*x>S7> T '^-rS^^2 7i/*x-^ 26ff«i 



-©^2 ^i>'x-^ 2 6 f t, m~(D7kX^72 1 

#tc, t-^T^-rs^T'xv^^o^ffiit^ 

fefT, x>i/> 4 f©W^27^x-^2 6 
[0 0 5 8] 

ii\ K»ffl«»t-*Ki6l^k:x>s?voi8«*fliJtL 

T, x^^J&Kit^ifiiistsct^ 
S„ Kk, lOOSffitt, li*3Sl7bM2ftfe«cO?§B/l 



(12) 
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[0 0 5 9] 3Efc N »40^ BI«fll3©«Wk:* 

ir^r. tt?ftai7k<oJWk:jKi:T. 
^Dft^snso^ sane— ^ ^awuDiafifc: 

[0 0 6 0] MtC N »7<D5SUi«\ iS*3g3<056^Cfe 20 
IK-Mt/xy^y^^^x-^T* Ic^T 

7j<fflK9Jgi#g£LT 1 ^^x-^^/W^X-TS^ 

»sai7k©fi*tf Kffi«asw±o £ ^ &cm 2 x« 
««aa*»»c«ioa**ci:^'e**o 1^ ^10 40 

Xtt/atf, »3*— h*WWD 
8W.Sft30"CN il^e-^s Xia/Stf. xyyy^ 

ZtfVZZo 50 
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[0 0 6 1] mi KDSSHtt. »3»S8 7!lSl 0 

tc/SCTs »3»ai*»3ailiilS«:l!BEH , rs»3J , ftai7Kii 

So Htex mi 2(D^lt lOSSWtefe^ 
T> Wte, »3»ai7killS«ISi¥S4:bTa<E«JI8«a 
-tr vit&tf m 3 ttSMctt JKSft&MM'r am 4 HiS#£: 

xvs;>eoR3eafi««fc:** i: 4 «k##« 

[0®O«f#&I«0Jl] 

ch 1 ] ^mmnmm 1 1 lt/w^u v fihxv 

[IS 2 ] 0 1 <D»ai««©SlEB«fflS^.SfflBBI"P* D > 

to 

[13 3] Hio»ai*STffl^S»i«»#o|£^:»fS 
[0 4] g 1 io/W7U «y KifflxyyvoftSiSI© 

[0 5] H 1 ©a^7U y K*fflxyy>(5!)l*98lO 

[06] g 1 oftagttfl^s^x? y h#©ii: 

[0 7] *^^li2 t LT/N^f^ 1 ; 7 Ff fflxy 

[0 8] m7(on^&w<Dm&wm^mnmx&io^ 

To 

[0 9] H7©?^S«Tffl^«»iTO#Otfc*:BrBB 
[010] B7©A^7Uy KSfflxy^yto^ii 

[011] *^0»J3 £ 'V Kfffflx 

[0 1 2 ] 0 1 1 0?$ai«BO«£BS«I»^ttWH-?»* 
t). (a) Ci^giTKtfRSSSWT^^tSTeDttte. 
(b) tt«^7kWKiM*±liIofc»&o«J«** 



(13) 
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[01 3] 01 i ©«aia«7»ffl^sfB2«a#©i£* 
[^1 4] hi i©?ftaiit«T»ffl^**3ii«#oi£* 

[01 5] 01 io;W^ijyK*fflxyyy©?Mi8i 

[01 e] &mw<Dnmm3<DmBMT*m2wmmctt 

[0 17] *SM8<0*«W4 4:bT/^7Uy F»fflx 
[018] *^»^SSM5 t Lt/^7>; 7 K$fflx 
[019] *5SWO*«SM6 t LTa^7U y K»fflx 
[0 2 0] *«W(D^MtW7 fcLTA^/U v K*flJx 

[021] t£*o/w:/u ^ k*<diib8«i«ht*So 

[0 2 2] f»^W7U 'V F*OWS«aHT*5e 20 
[0 2 3] S£*©a>T7U * K*0«P8«iaH'C*So 



1 






2 






3 






4 






5 


gnus 




8 


IglftlHlSgXLX^y h 




1 0 
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